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Abstract: Incomplete diallel crosses were performed, in 2005, involving for gillyflower cultivars belonging to 
M. incana species. These cultivars had been previously tested for their homogeneity of distinctive plant characters 
(flower color, plant height, earliness, persistence of flowering). F1 hybrids as well as their parental forms were grown 
in Cluj-Napoca, Transylvania, in two successive years, 2006 and 2007, and measurements and observations were 
performed on six quantitative characters considered as having an obvious ornamental value: plant height, no. of 
inflorescences/plant, no. of flower/inflorescence, diameter of individual flower, start of blooming and persistence of 
flowering. Based on these date heritability in wide and narrow sense were computed as well as the general (GCA) 
and specific (SCA) combining ability. Additive effects of polygenes, emphasized by high GCA values in several 
characters, suggest that, in gillyflower, for most of these characters there are groups of polygenes with positive 
effects and other groups with negative ones. For SCA significant values were found for most of the characters under 
study, which could be considered as an preliminary proof that, in gillyflower, there might be fair chances of 





Gillyflower (M. incana L.) has been known and highly valued by horticulturist and private 
gardeners even since middle ages (PREDA, 1979) both for its beauty and not in the least for its 
ineffable perfume. 
In spite of these valuable characteristics, neither in Romania nor elsewhere there have not 
been started specific breeding programs and consequently most of the gillyflowers seeds are 
produced and sold as mixtures of cultivars (species, subspecies, natural populations) and very 
seldom as pure cultivars (THOMAS et al., 1980; LOWEL, 1995). 
The aims of experiments presented in this paper was to establish the heritability of several 
quantitative characters of ornamental value in gillyflower (M. incana L.) as well as the magnitude 
of GCA and SCA effects on the phenotypic expression of these characters and the way these data 






MATERIALS AND METHODS 
 
Four cultivars of gillyflower (M. incana L.), previously tested for their homogeneity of 
distinctive plant characters (i.e. flower color, plant height, start of blooming, persistence of 
flowering) were employed in an incomplete diallel system of crossing in 2005, and F1 hybrids 
alongside with their genitors were grown in Cluj-Napoca, Transylvania in two successive years 
(2006 and 2007). Heritability both in wide (H) and narrow (h2) sense was computed for six 
quantitative characters considered as having an obvious ornamental value: plant height, no. of 
inflorescences/plant, no. of flower/inflorescence, diameter of individual flower, start of blooming 
and persistence of flowering. Values of the general (GCA) and specific (SCA) combining ability, 
as well as the constancy of SCA, were also computed. The present paper contains manly results 
based on data obtained from plants with composite flowers since plants with simple flower have 
very small ornamental value, their function being strictly connected to seed production. For H 
and h2 models of computation proposed by ARDELAN et al., (2002) were used while for CGA 
and SCA the detailed examples presented by MASIUKOVA (1979) were considered. 
 
RESULTS AND DISCUSSION  
 
Table 1 presents the data on heritability in wide (H) and narrow (h2) sense for the analyzed 
characters in F1 gillyflower hybrids. 
 
Table 1 
Heritability of several quantitative characters considered as having ornamental 
value in gillyflower (M. incana), Cluj-Napoca 2006-2007 
 
Heritability 
Narrow sense (h2) 
Character 
Wide sense 
(H) 2006 2007 Mean 
Plant height 0.77 0.34 0.28 0.31 
No. of inflorescences/plant 0.81 0.30 0.41 0.35 
No. of flowers/inflorescence 0.69 0.18 0.26 0.22 
Diameter of individual flower 0.55 0.16 0.07 0.11 
Start of blooming 0.75 0.43 0.45 0.44 
Persistence of flowering 0.84 0.30 0.34 0.32 
 
As it can be noted from data presented above, the values of H = 0.55-0.84 are rather high 
suggesting a medium to very good phenotypic expression of the analyzed characters in F1 hybrids 
of gillyflower. On the other hand, the medium and low values of the narrow sense (h2) heritability 
for most the analyzed characters (except for start of blooming) reveal the fact that, in the case of 
these quantitative characters, most often high heritability in wide sense was accompanied by low 
or, at most, medium heritability in narrow sense. 
For all the analyzed characters, significant values of GCA effects were found this being true 
also for values of SCA effects, except for no. of flower/inflorescence in which the SCA effects 
were not significant. 
It is also worth mentioning the fact that in most of the analyzed characters the significant 
GCA effects were directed both toward enhancing and/or decreasing the phenotypic expression 
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of the respective traits while only in a single character (persistence of flowering) the GCA 
significant effects were directed solely toward enhancing the phenotypic expression if the trait. 
These data might suggest that, in gillyflower, there could be found distinct groups of polygenes 
with positive effects and other groups with negative effects upon the above mentioned characters. 
 
Table 2 
Effects of GCA and SCA and the SCA constancy for six quantitative characters in  
diallel cresses of four gillyflower cultivars, Cluj-Napoca, 2006-2007 
 














M. incana   white - 6.04 -1.92 -4.12 -1.28 11.267 
M. incana  dark red 6.04 - -4.12 -1.92 -6.13 11.267 
M. incana   purple -1.92 -4.12 - 6.04 -5.42 11.267 
M. incana   pink -4.12 -1.92 6.04 - 12.83 11.267 
Plant 
height  
LSD 5% = 6.05; LSD 1% = 8.05; LSD 0.1% = 10.47 
M. incana   white - -0.59 0.84 -0.45 2.12 5.636 
M. incana  dark red -0.59 - -0.45 0.84 4.57 5.636 
M. incana   purple 0.84 -0.45 - -0.59 -1.12 5.636 




LSD 5% = 3.34; LSD 1% = 4.87; LSD 0.1% = 7.15 
M. incana   white - -1.95 -0.14 2.10 2.97 0.903 
M. incana  dark red -1.95 - -1.95 -0.14 -0.45 0.903 
M. incana   purple -0.14 2.10 - -1.95 -1.37 0.903 





LSD 5% = 1.31; LSD 1% = 1.75; LSD 0.1% = 2.27 
M. incana   white - 3.26 -3.39 0.12 -2.81 -4.613 
M. incana  dark red 3.26 - 0.12 3.39 7.12 -4.613 
M. incana   purple -3.39 0.12 - 3.26 1.43 -4.613 





LSD 5% = 3.55; LSD 1% = 5.08; LSD 0.1% = 1.75 
M. incana   white - -4.78 5.34 -0.56 -3.45 5.808 
M. incana  dark red -4.78 - -0.56 5.34 -6.15 5.808 
M. incana   purple 5.34 -0.056 - 4.78 6.64 5.808 
M. incana   pink -0.56 5.34 -4.78 - 2.96 5.808 
Date of 
blooming  
LSD 5% = 5.04; LSD 1% = 6.86; LSD 0.1% = 8.09 
M. incana   white - 1.474 -0.862 -0.612 -0.01 -11.015 
M. incana  dark red 1.474 - -0.612 -0.862 -5.99 -11.015 
M. incana   purple -0.862 -0.612 - 1.474 0.25 -11.015 
M. incana   pink -0.612 -0.862 0.474 - 6.75 -11.015 
Persistenc
e of 
flowering   
LSD 5% = 6.12; LSD 1% = 8.24; LSD 0.1% = 9.86 
 
Since the SCA effects were significant for most of ,the analyzed quantitative characters it 
could be assumed that, in the studied cultivars there are fair chances to develop commercial 
hybrids in which the considered ornamental traits would express an obvious heterosis in the 








1. In gillyflower there have been noted quite a few quantitative characters of ornamental value 
for which high and very high habitability in wide sense was computed (H = 0.55-0.84) 
2. In very few instances (actually, only for start of blooming) the high values of wide sense 
heritability have not been accompanied by appreciable values of narrow sense heritability. 
This could be a serious drawback for a successful phenotypic selection in such characters. 
3. Additive effects of polygenes, emphasized by high GCA values in all the analyzed characters, 
may be directed either to significantly increasing or to decreasing the phenotypic expression 
of those characters. These data suggest the existence of distinct groups of polygenes with 
positive effects and other groups with negative ones, for the same characters. 
4. Since SCA effects were found significant for most of the analyzed quantitative characters it 
could be assumed that, in gillyflower, there are fair chances to develop commercial hybrids in 
which the considered characters would express an obvious heterosis in the expected direction 
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